02/20/2004 16:03 FAX 3108205270 



BLAKELY SOKOLOFF TAYLOR 



12)007 



Application No. 10/090^05 

Page 3 

T HE CLA IMS 

1. (Original) An active ion-doped waveguide-plasmon resonance (AID 
WPR) sensor for analyzing a sample placed adjacent to a conductive tiiin &lm, 
comprising 

a conductive thin film for providing surface plasmons; 

a dielectric medium disposed at one side of the conductive thin film; 

a light source for emitting an incident light beam to the conductive thin fOm 
through the dielectric medium; 

a dielectric thin lEilm doped witii active Ions capable of fluorescing by being 
excited with flie incident light beam, tiie dielectric thin film deposited at the surface of 
the conductive thin film opposite to the dielectric medium to act as an waveguide of 
surface plasmon waves and having a surface on which a sample is immobilized; and 

a photodetector for receiving and determining the intensity of fluorescence from 
the active ions. 

2. (Currenfly Amended) The active ion-doped waveguide-plasmon 
resonance sensor of daim 1, wherein the photodetector determines a change in 
refractive index of the sample from the intensity of fluorescence to quantify and qualify 
the sample or to determine the thickness of the sample. 

3. (Original) The active ion^oped waveguide-plasmon resonance sensor 
of claim 1, wherein the light source emits a transverse magnetic (TM) polarized light or 
transverse electric (TE) polarized light as the incident light beam- 

4. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of claim 1, wherein the light source emits a laser beam as the incident light beanu 
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5- (Original) The active ion-doped waveguide-plasmon resonance sensor 
of claim 1, wherein tiie conductive thin film is formed of one material selected from the 
group consisting of Au, Ag, Cu, Si, and Ge. 

6. (Original) The active ion-doped wavegulde-plasmon resonance sensor 
of claim 5, wherein the conductive thin film has a thickness of 35-50 nm. 

7. (Currently Amended) The active ion-doped waveguide-plasmon 
resonance sensor of daim 1 wherein the conductive thin film is deposited on a bottom 
surface of ti^e^glass substrate, and the dielectric medium is disposed on top of the glass 
substrate. 

8. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of claim 7, further comprising a Cr layer or Ti layer to increase adhesion between the 
conductive thin film and the glass substrate. 

9. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of claim 7, further comprising an index matching oil layer between the glass substrate 
and the dielectric medium- 

10. (Origirud) The active ion-doped waveguide-plasmon resonance sensor 
of daim 1, wherein tiie photodetector is one selected from the group consisting of 
photodiode^ photomultiplier, charge coupled device, and photosensitive sheet, 

11 . (Original) The active ion-doped waveguide-plasmon resonance sensor 
of daim 1, wherein the dielectric medium is a trapezoidal prism. 

12. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of claim* 1, further comprising an optical filler to increase the purity of tihe fluorescence 
from the active ions and received by the photodetector. 
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13. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of daim 1, further comprising a lens for condensing the fluorescence from the active 
ions toward the photodetector* 

14. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of claim 1, wherein the incident light beam is incident onto the conductive thin film at a 
fixed incident angle. 

15. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of claim 1, wherein the dielectric thin film is formed of a layer selected from the group . 
consisting of SiO;^ layer, AI4O3 layer, TiO^ layer, T^O^ layer, MgF^ layer, Y2O3 layer, 
TeOi layer, PbO layer, LaF^ layer, ZnS layer, ZnSe layer, 8x^4 layer, AIN layer, or a 
composite layer of diese layers. 

16. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of daim 1, wherein the active ions are derived from one selected from the group 
consisting of transition metal, rare-earth element, and organic dye. 

17. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of daim 16, wherein the active ions have the ability to fluoresce by emitting light of a 
shorter wavelength than the inddent light beam through two-photon or three-photon 
absorption. 

18. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of daim 1, wherein the active ions are selected &om flie group consisting of Tm^ ions, 
Br^ ions, Yb^ ibns, Ho^-Yb^ composite ions, Tm^-Yb^ composite ions, Ei^-Yb^ 
composite ions, and Tm^*-Nd^ composite ions. 

19. (Original) The active ion-doped waveguide-plasmon resonance sensor 
of daim 1, wherein the active ions are Tm^ ions and fluoresce light of a 350-nm 
wavelength by exdtation with the inddent light beam of a 650-nm wavelength. 
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20. (Original) The active ion-doped wavelength-plasmon resonance sensor 
of claim 1, wherein the active ions are , Er^ ions and fluoresce light of a 550-nin 
wavelength by excitation with the incident light beam of a 800-nm wavelength. 

21. (Original) The active ion-doped wavelength-plasmon resonance sensor 
of claim 1, wherein the active ions are Yb^ ions and fluoresce light of a 480-nm 
wavelength by excitation with the incident light beam of a 980-nm wavelength. 

22. (Original) The active ion-doped wave length-plasmon resonance 
sensor of claim 1, wherein tiie active ions are Ho^-Yb^' composite ions and fluoresce 
light of a 550-nm wavelength by excitation with the incident light beam of a 980-nm 
wavelength. 

23. (Original) The active ion-doped wavelength-plasmon resonance sensor 
of claim 1/ wherein the.active ions are Tm^*-Yb^ composite ions and fluoresce light of a 
480-nm wavelength by excitation with the incident light beam of a 980-nm wavelength, 

24* (Original) The active ion-^oped wave length-plasmon resonance 
sensor of claim 1, wherein the active ions are Er^*-Yb^ composite ions and fluoresce 
Ught of a 550-nm wavelength by excitation with the incident light beam of a 980-nm 
wavelengtibi. 

25. (Original) The active ion-doped wave length-plasmon resonance 
sensor of daim 1 wherein the active ions are Tm^*-Nd^ composite ions and fluoresce 
light of a 480-nm wavelength by excitation with the incident light beam of a 800-nm 
wavelength. 

26. (Original) The active ion-doped wavelength-plasmon resonance sensor 
of daim 1, wherein the dielectric thin film is thick enough to produce a coupled 
plasmon-waveguide resonance mode and attenuated total reflection leaky mode 
coupled to surface plasma resonance. 
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27, (Original) The active ion-doped wave length-plasmon resonance 
sensor of claim 1, wherein the dielectric thin film has a thickness of 100-700 run. 

28, (Qrigiuial) The active ion-doped wavelength-plasmon resonance sensor 
of claim 1 wherein the sample is liquid, and tiie active ion-doped wavelength-plasonon 
resonance sensor further comprises a sample holder and a pvurnp for sample circulating. 

29. (Original) An active ion-doped wavelength-plasmon resonance 
imaging system for imaging a sample placed adjacent to a conductive thin film, liie 
imaging system comprising: 

conductive film arrays for providing surface plasmons; 

a dielectric medium disposed at one side of the conductive film arrays; 

a light source for emitting an incident lig^t beam to the conductive film arrays 
through the dielectric medium; 

dielectric film arrays doped with active ions capable of fluorescing by being 
excited with the incident light beam, the dielectric thin film deposited at the surface of 
the conductive film arrays opposite to tihe dielectric medium to act as an waveguide of 
swface plasmon waves and having a surface on which a sample is iirunobilized; and 

a photodetector for receiving the fluorescence from the active ions and imaging 
the sample from fluorescent intensity variations between each conductive film array. 

30. (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of claim 29, wherein the photodetector is one selected from the group 
consisting of photodiode, photomultiplier, charge coupled device/ and photosensitive 
sheet 

31- (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of claim 2% wherein the light source emits a transverse magnetic (TM) 
polarized light or transverse electric (TE) polarized light as tiie incident Ugjht beam. 
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32. (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of claim 29, wherein the light somce emits a laser beam as the incident 
light beam. 

33. (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of claim 29, wherein tlie conductive thin film is formed of one xnaterial 
selected from the group consisting of Au, Ag, Cu^ St and Ge. 

34. (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of daim 33, wherein tite conductive film arrays have a thickness of 
35-50 nm. 

35. (Original) The active ion-doped waveguide-plasmon resonance 
imaging sj^tem of daim 29, wherein the conductive film arrays are deposited on a 
bottom surface of the glass substrate, and the dielectric medium is disposed on top of 
the glass substrate. 

36. (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of daim 35, further comprising a Cr layer or Ti layer to increase 
adhesion between the conductive film arrays and tiie glass substrate. 

37. (Original) The active ion-doped waveguide-plasmon resonance 

imaging system of daim 35, further comprising an index matching oil layer between the 
glass substrate and tlie dielectric medium. 

38. (Original) The active ion-doped waveguide-plasmon resonance 
imaging sys tem of daim 29, wherein the dielectric medium is a trape2X>idal prism. 

39. (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of daim 29, further comprising an optical filter to increase the purity of 
the fluorescence from the active ions and received by the photodetector. 
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40. (Qrigmal) The active Ion-doped waveguide-plasmon resonance 
imaging system of claim 29/ further comprising a lens for condensing the fluorescence 
from the active ions toward the photodetector. 

41 - (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of claim 29, wherein the incident light beam is incident onto die 
conductive film arrays at a fixed incident angle. 

42- (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of claim 29, wherein the dielectric thin film is formed of a layer selected 
from the group consisting of SiO^ layer, AI2O3 layer, TiO^ layer, Ta^Og layer, MgF^ layer, 
YjOj layer, TeOj layer, PbO layer, LaFg layer, ZnS layer, ZnSe layer, SigN^ layer, AIN 
layer, or a composite layer of these layers. 

43. (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of daim 29, wherein the active ions are derived from one selected from 
the group consisting of transition metal, rare-earth element, and organic dye. 

44. (Original) The active on-doped waveguide-plasmon resonance 
imaging system of claim 43, wherein the active ions have the ability to fluoresce by 
emitting light of a shorter wavelength than the incident light beam tiirough 
two-photon or three-photon absorption. 

45. (Original) The active ion-dop^d waveguide-plasmon resonance 
imaging system of daim 29, wherein the active ions are selected from the group 
consisting of Tm^* ions, Ei^ ions, Yb^* ions, Ho^-Yb^ composite ions, Tm^*-Yb^ 
composite ions, Er^*-Yb^* composite ions, and Tm^-Nd^* composite ions. 

46. (Original) The active ion-doped waveguide-plasmon resonance 
imaging system of daim 29, wherein the active ions are Tm^ ions and fluoresce light of 
a 350nm wavdength by excitation with the inddent light beam of a 650-iun 
wavdength. 



PAGE 13I2S * RCVD AT 2(20120M 7:01:02 PM [Eastern Standart 



02/20/2004 16:05 FAX 3108205270 



BLAKELY SOKOLOFF TAYLOR 



(21014 



AppUcation No. 10/090,305 

Page 10 

47. (Original) The active ion-doped wave length-plasmon resonance 
imaging system of daim 2% wherein tiie active ions are Er^* ions and fluoresce li^t of a 
550-nm wavelength by excitation with the incident light beam of a 800-run wavelength. 

48. (Original) The active ion-doped wave length-plasmon resonance 
imaging system of daim 29, wherein the active ions are Yb^ ions and fluoresce light of 
a 480-nm wavelength by exdtation with the inddent light beam of a 980-nm 
wavelength. 

49. (Original) The active ion-doped wavelength-plasmon resonance 
imaging system of daim 29, wherein the active ions are Ho^*-Yb^* composite ions and 
fluoresce light of a 550nm wavelength by exdtation with the inddent light beam of a 
980-nm wavelength. 

50- (Original) The active ion-doped wave length-plasmon resonance 
imaging system of daim 29, wherein the active ions are Tm^-Yb^* composite ions and 
fluoresce light of a 480-nm wavelength by excitation with the inddent light beam of a 
980-nm wavelength. 

51. (Original) The active ion-doped wave length-plasmon resonance 
imaging system of daim 29, wherein the active ions are Er^-Yb^ composite ions and 
fluoresce light of a 550-nm wavelength by exdtation with tiie inddent light beam of a 
980-nm wavelength. 

52. (Original) The active ion-doped wavelength -plasmon resonance 
imaging system of claim 29, wherein die active ions are Tm^-Nd^* composite ions and 
fluoresce light of a 480-nm wavelength by exdtation with the inddent light beam of a 
800-nm wavelength. 

53. (Original) The active ion-doped wave length-plasmon resonance 
imaging system of daim 29/ wherein the dielectric thin film is thick enough to produce a 
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coupled plasmon-waveguide resonance mode and attenuated total reflection leaky 
mode coupled to surface plasma resonance. 

54- (Original) The actlye ion-doped wave length-plasmon resonance 
imaging system of claim 29, wherein the dielectric tiiin film has a thickness of 100-700 
nm. 

55. (Cvurrently Amended) The active ion-doped wave length-plasmon 
resonance imaging system of claim 29, wherein the sample is Hquid/ and the active 
ion-doped wave length-plasmon resonance ^eftse rimag in g system further comprises a 
sample holder and a pump for sample circulating. 
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